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(54) DETERGENT COMPOSITIONS 

(71) We, THE PROCTER & GAMBLE COMPANY, a Corporation 
organised under die laws of the State of Ohio, United States of America, of 301 1 East 
3S Street, Cincinnati, Ohio 45202, United States of America, do hereby declare the 
invention, for which we pray that a patent may be granted to . i*and 
5 which it is to be performed, to be particularly described in and by the following 

Sme Thk bvention relates to detergent compositions containing ccUulos^based st>U 
release ethers. More particularly, the compositions herein are fomuhted torn 
optimal combinations ofanionic and noniomc surfactants which donot 
interfere with the soil release performance of the cellulose ethers, and which provide 

SUP T 5K SSefSTSort has been emended in .designing van^^ 
pounds which are capable of conferring sou release properties to fabr^dunng a 
home laundering operation. The extensive work m this area has, in the oain^been 
, 5 dkeoed wwaXush* various polymers as detergent additives with the goal of deposi- 
Sgsudt polymers oSto cottonrpolyester and polyester/cotton fabrics from an aqueous 
bundry bam to secure a soil release benefit in subsequent taundennp. . 

For the most part, the literature relating to soil release polymers indicates that 
efforts to improve the efficacy of detergent compositions containing suchi matenals as 
additives has focused on the nature of the polymers themselves and a great variety of 
such polymers have been prepared and tested. 

The continuing search for detergent compositions containing truly effective sod 
release additives reflects the recognition that many such materials are not pmulufr 
useful in this regard, other than at high concentrations. Of course, the use of high 
concentrations ofany additive in detergent compositions is an economic waste if tower 
amounts would suffice. Moreover, such additives are preferably degraded brfore 
being released into water supplies. While many of the prior art soil release i materials 
are rarirely acceptable from a toxicologicat standpoint, their presence in sewage 
effluents in high concentrations results in an increased biological oxygen demand^ith 
30 a decrease uTwater quality. Accordingly, it would be useful to provide detergent 
compositions containing small, yet effective, amounts of sod release addinves. 

The most attractive types of soil release polymers are those based on ceUutee 
as a raw materiaL The cellulose ethers are one such type of polymer. The cellulose 
ethers are simple to prepare, biodegradable, and are quite acceptable from a touco- 
loocal standpoint. Indeed, many such materials are known for use as food additives. 

Various cellulose ether soil release polymers are known in the art, and many sucft 
materials have been suggested for use both in laundry baths in combination wrtfc 
surfactants and in rinse baths in the absence of surfactants. For example, the use of 
methyl and ethyl cellulose ethers in detergent composinons is disclosed in U.J». 
Patent Nos. 2,373,863 ; 2,994,655 ; 3,523,088 and British Patent Nos. hfiMfiKi 
927J42; 765,811 and 340,232, German DAS 1,054,638 and South African Patent No. 
71/5129 Clearly, from the standpoint of ease-of-use, it is more convenient to apply 
,he soil release polymers to fabrics in conjunction with a laundering operation and the 
references reflect the fact that a wide variety of celluloses and matures thereof have 
been suggested for use in detergent compositions. However, die cnticality in surfactant 45 
selection does not appear to have been appreciated heretofore. 
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British Patent Application No. 13208/76, (Serial No. 1537287) relates to the 
discovery that, contrary to the teachings of the prior art, the selection of surfactants 
for use in combination with cellulose ethers has a substantial and unappreciated 
effect on their soil release properties. Many detersive surfactants interact with the 

5 cellulosics and substantially decrease their efficacy as soil release agents. Accordingly, f 
formulaiors of detergent compositions containing such materials have been con- 
strained either to accept a sub-optimal level of performance, or to use unduly high 
concentrations of the cellulose ether polymers in detergent compositions to achieve 
good soil release performance. 

10 As disclosed in the British Patent application above, certain chain length alkyl 10 

sulfate and alkyl benzene sulfonate surfactants are particularly useful for preparing 
detergent compositions which impart superior soil release properties to fabrics in the 
presence of but small quantities of cellulose ether soil release agents. Unfortunately, 
the alkyl sulfate and alkvl benzene sulfonates most compatible with the cellulose soil 

15 release ethers are those having relatively short alkyl chains. While optimal from the 15 
standpoint of compatibility, these surfactant types do not perform optimally as deter* 
cents. 

It has now been discovered that certain nonkmic surfactants can be used in 
combination with the longer chain length, more highly detersive anionic surfactants 

20 such as the alkyl sulfates and alkyl benzene sulfonates, and these surfactant combina- 20 
tkms are compatible with cellulose ether soil release agents. Accordingly, the practice 
of this invention provides a means for securing die benefits of both the detersive 
surfactants and the cellulose ethers. 

Moreover, it has now been discovered that certain fabric finishes, especially those 

25 used on polvestcr/cotton fabrics, have a substantial effect on the ability of cellulose 2^ 
ethers to provide optimal sofl release performance benefits. The soil release ethers 
used in combination with the preferred surfactant mixtures herein can be selected 
from a wide range of cellutosks if unfinished polyester/cotton is being laundered. 
However, if durable-press finished polyesters, or mixed loads are being laundered, 

30 it is more preferred to select certain celhibsics which are more robust, i.e., those 3 
which perform well on both polyesters and finished and unfinished polyester/cotton 
blends. The basis for selecting audi preferred sofl release ethers is disclosed herein- 
after. 

Various cellulose ethers can be dissolved in distilled water and applied to fabrics 

35 especially polyesters, to provide substantial oily sofl release benefits. For the most, 3 
part, when such ethers are formulated in detergent compositions containing surfactants 
and builders, the sofl release performance of the ethers decreases markedly. It has now 
been found that the problem of the decrease in die inherently good oily soil release 
performance of cellulose ethers can be overcome without sacrificing overall deter- 

40 gency performance on other types of sod. . 4 

The present invention is based on the discovery that anionic surfactants such 
as the long chain alkyl sulfates and long chain alkyl benzene sulfonates can be 
combined with certain nonkmic surfactants to provide highly detersive mixtures which 
have much less of an inhibitory effect on the soil release performance of cellulose* 

45 based ethers than do long chain anionics used separately. Accordingly, by proper selec- 4 
tion of anionic/nonionic surfactant mixtures, it is now possible to provide detergent 
compositions having both excellent fabric cleaning properties and through-the-wash 
soil release properties, while using substantially less cellulose soil release material than 
was heretofore thought possible. 

50 Moreover, it has now been discovered that fabric finishes commonly used on 5 

polyester /cotton fabrics can substantially affect the sofl release performance proper- 
ties of cellulose soil release ethers. Accordingly, when formulating optimal composi- 
tions in the manner of this invention, it is highly preferred to select both a preferred 
ankmk/nonionic surfactant mixture and a preferred cellulosic, all as described more 

55 fully hereinafter. 5 
Finally, it has been discovered that the removal of electrolytes (eg., water- 
soluble builders) can further enhance die sofl release performance of the surfactant/ 
cclhiWr ether compositions herein. Highly preferred, zeolite-built detergent com- 
positions substantially free from water-soluble builders are described hereinafter. 

60 Hie present invention encompasses detergent compositions, comprising: 6 

(a) from 5% to 65% by weight of a mixed surfactant component comprising a 
water-soluble anionic surfactant which is an alkyl sulfate, alkyl ether sulfate, alkyl 
sulfonate, alkyl ether sulfonate or alkyl benzene sulfonate, or a mixture thereof, wherein 
the term alkyl includes alkenyl groups, said alkyl groups having 8 to 22 carbon atoms, 
65 and a water-solubk nontonic surfactant, or a mixture thereof, selected from die group 6: 
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consisting of primary C, to C :u alcohol ethoxylates containing 9 to 30 ethoxyl groups, 
secondary C, to C, alcohol ethoxylates containing 9 to 30 ethoxyl groups, and 
(Q to C l2 alkyl) phenol ethoxylates containing 9 to 30 ethoxyl groups, said nonionic 
surfactant being characterized by an EO: hydrocarbon ratio of from 0.6:1 to 3:1, 
5 at a weight ratio of anionic: nonionic from 15 : 1 to 1 : 1 (most preferably 3: 1); s 

(b) from 0.1 °,> to 3 o by weight of a soil release ether component selected from 
the group consisting of alkyl cellulose ethers, hydroxyalkyl cellulose ethers and 
hydroxyalkyl alkyl cellulose ethers ; 

(c) from 0% » 70% by weight of a detergency builder component; and 

10 (d) the balance of the composition comprising detergency adjunct materials and J0 

carriers. _ . . .... 

Preferred compositions herein are characterized by a weight raoo of anionic 
surfactant: soil release ether of from 5 : 1 to 100: 1, most preferably 10: 1 to 30: 1. 

The detergent compositions of the present invention comprise two essential 
15 components, the mixed anionic/nonionic surfactant component and the cellulose ether J5 

soil release component, as described more fully hereinafter. 

Anionic Surfactant Component 
It will be recognized that the anionic surfactants used herein are the typical 

alkyl benzene sulfates and sulfonates, alkyl sulfates and sulfonates, and ethoxylated 
20 alkyl ether sulfates and sulfonates well-known in the detergency arts. Such anionic 20 

surfactants are readily available from a variety of well-known commercial processes 
aivfl sources. _ 

More particularly, the anionic surfactants employed herein are any of the water- 
soluble detersive materials of the type disclosed above. Mixtures of the foregoing 
2s anionic surfactants can also be employed herein. The preferred anionic surfactants 25 
herein include the C l0 — C 19 alkyl benzene sulfates; Q*— C u alkyl benzene sulfonates; 
C, 0 —C l8 alkyl sulfates; C l0 — Q* alkyl sulfonates; ethoxylated C,<r-Cu alky* ether 
sulfates; and ethoxylated C 10 — Q. alkyl ether sulfonates. 

Highly preferred anionic surfactants employed herein by virtue of their superior 
30 detergency performance are the C x , alkyl benzene sulfonates; the C l4 — C u 30 
alkyl sulfates and the Qr-Ci* ethoxylated alkyl ether sulfates. 

The anionic surfactants herein can be employed in their free acid form. How- 
ever, inasmuch as detergency performance in an aqueous liquor is usually substantially 
higher at basic pH's, die surfactants herein are generally used in the form of their 
35 water-soluble salts. As noted hereinabove, any counterion which provides a water- 35 
soluble salt of the anionic surfactant is suitable for use, but the surfactants are most 
commonly and pieferably used in their sodium salt form, for reasons of economy. 

The following is a listing of anionic surfactants which are representative of those 
employed in the present invention, but is not intended to be limiting thereof. 
40 The alkyl benzene sulfate and sulfonate surfactants employed herein can be, for 40 

example, sodium dodecylbenzene sulfate; potassium dodecyibenzene sulfonate; sodium 
tetradecylbenzene sulfate; triethanolammonium tetradecylbenzene sulfonate; ammonium 
hexadecylbenzene sulfate; ammonium hexadecylbenzene sulfonate; diethanolammonium 
octadecylbenzene sulfonate; and monoethanolammonium octadecylbenzene sulfonate. 
45 In the alkyl benzene-based anionic surfactants, the alkyl group can either be in straight 45 
chain or branched chain configuration; the straight chain configuration is preferred, 
inasmuch as these compounds are biodegradable. 

It will be recognized that, on a commercial scale, the alkyl hezizene sulfates and 
sulfonates are readily prepared from petroleum fractions comprising mixtures of 
50 alkyl benzene feedstocks containing various chain length alkyl substituents. Alkyl so 
benzene sulfates and sulfonates prepared from such mixed feedstocks are entirely 
suitable for use herein, and are preferred for economic reasons. The most highly 
preferred mixtures of die alkyl benzene-based anionic surfactants herein are those 
Containing major proportions of the "heavy" or long-chain alkyl materials. An 
55 especially preferred anionic mixture herein comprises the alkyl benzene sulfonates 55 
containing an average of about 11.8 carbon atoms in linear configuration in the alkyl 
group (abbreviated Cn.s LAS). # . _ „ . t 

The alkyl sulfate surfactants employed herein are materials which are available 
from petrochemical and alcohol-based feedstocks. Specific examples of the alkyl sulfates 
60 and sulfonates useful herein include decyl sulfate; decyl sulfonate; dodecyl sulfate; go 
dodecyl sulfonate; tetradecyl sulfate; tetradecyl sulfonate; hexadecyl sulfate; hex* 
decyl sulfonate; octadecyl sulfate; and octadecyl sulfonate. The most highly preferred 
alkyl sulfates and alkyl sulfonates herein are those wherein the alkyl chain length is 
from about Cm to about C, 6 . 
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As in the case of the alkyl benzene-based anionic surfactants, the alkyl sulfates 
and sulfonates herein are most commonly employed in the form of water-soluble 
salts, with the sodium salt being the most preferred. Specific examples of preferred 
alkyl sulfates and sulfonates herein include sodium tetradecyl sulfate; ammonium 
5 tetradecyl sulfate; sodium hexadecyl sulfate; triethanolammonium hexadecyl sulfonate; 

monoethanolammonium octadecyl sulfate; triethanolammonium octadecyl sulfate; and 
sodium octadecyl sulfate. ^ 

As with the alkyl benzene-based anionic surfactants, mixtures of the alkyl sulfates 
and sulfonates can also be employed herein. Again, it is preferred that such mixtures 
10 contain major proportions of the long-chain, i.c., C« and greater, alkyl substiiuents, 

inasmuch as such compounds are better detergents than their shorter-chain homologs. 

Mixed alkyl sulfates, especially those which can be prepared from the mixed 
fatty alcohols commonly known as coconut fatty alcohols and tallow fatty alcohols, are 
especially preferred herein for economic reasons. A highly preferred alkyl sulfate 
15 mixture herein comprises the so-called tallow alkyl sulfates, and these contain mem 

of the longer-chain alkyl materials than does the coconut-range fraction. 

A third type of anionic surfactant useful in the present invention encompasses 
the ethoxylated alkyl ether sulfates and sulfonates. Typically, such materials com- 
prise a C xo — C„ alkyl group which is ethoxylated with from 1 to about 20, more 
20 preferably 3 to about 10, ethoxyl groups, which are subsequently sulfated or sulfonated 
at the terminal position of the molecule. As with the alkyl sulfates, such ethoxylated 
materials can be mixtures resulting from the use of mixed alkyl feedstocks such as 
the coconut alcohols or tallow-based alcohols. , ^ . 

The ethoxylated alkyl ether anionic surfactants herein are typically employed in 
25 their salt form, with the sodium salt being preferred for economic reasons. 

Representative, non-limiting examples of the ethoxylated alkyl ether surfactants 
employed herein are as follows. Following common practice, the degree of ethoxyla- 
tkm (EO) is indicated by the subscript notation. It is to be recognized that, in 
commercial practice, the degree of ethoxylarion is commonly represented as an average 
30 of a given ethoxylated mixture. Sodium dodecyl (EO), sulfate; potassium hexadecyl 
(EO). sulfate; triethanolammonium octadecyl (EO) 9 sulfate; sodium decyl (EO) 3 
sulfonate; and diethanolammonium octadecyl (EO) I= sulfonate are all useful as die 
anionic surfactant of the present invention. 

Mixed ethoxylated alkvl sulfates, such as sodium cocooutalkyl (EO)« sulfate and 
3s sodium taltowalkyl (EO), sulfate, are particularly useful herein, inasmuch as these 
materials are commercially available and contain substantial portions of the higher 
(C 14 and greater) optimally detersive alkyl ether sulfates. 

Noniook Surfactant Component 
The instant detergent compositions employ a nonionic surfactant which selves to 
40 compatibilizr the anionic surfactant and the cellulose soil release ether. The nonionic 
surfactants herein are used at a weight ratio of anionic: nonionic of from 15: 1 to 1 : 1, 
more preferably from about 4 :1 to about 1.5 : 1, to achieve this compadbilizing func- 
tion. While not intending to be limited by theory, it is hypothesized that the mixed 
ankmic/nonkmic micdlar surfactant structures which are formed in an aqueous 

45 laundering bath containing the instant detergent compositions do not undesirably 
interact with cellulose ethers in the manner of the "free" anionic surfactant 
monomers. m ± 

The nonionic surfactants employed herein are specified condensation products of 
relatively long chain ethylene oxide moieties with primary alcohols, secondary alcohols, 

SO or alkyl phenols. Such nonionic surfactants are well-known in the detergency art. 
However, die gist of the present invention is the discovery that the aforesaid ethylene 
oxide-based nonionic surfactants which are rendered substantially free from the 
shorter-chain ethylene oxide condensates and free alcohols commonly present in 
commercial mixtures of such materials serve to compatibHize the anionic surfactant 

55 with die cellulose ethers herein. 

More specifically, nonionic surfactants of the formula R"(EO)„ wherein: R" 
is a straight- or branched-chain hydrocarbyl moiety derived from a primary or 
secondary alcohol containing from about 8 to about 20, more preferably from about 10 
to about 18, carbon atoms, or an alkyl phenol-based moiety wherein the alkyl chain is 

60 straight or branched and contains from 6 to 12 carbon atoms; EO is the standard 
abbreviation for the ethylene oxide moiety; and wherein subscript x denotes the degree 
of polymerization of the ethylene oxide moiety and is an integer of at least about 9, 
preferably the ratio of x to the number of carbon atoms in the hydrocarbyl moiety, 
i.e., the EO: hydrocarbon ratio, is from 0.6:1 to 3:1, comprise the compadbilizing 
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surfactants herein. The associated abbreviation Q, wherein subscript n is an integer, 
hereinafter denotes an alkanol with n carbon atoms (the prefixes n- and sec* denoting 
any chain branching in the usual way). 

It has been discovered that the more highly water-soluble nonionics, especially 
5 die do— 0,* (EO) 3 to (EO),,, compounds, are particularly suitable for compatibilizing s 
the anionic surfaaants so that they can be used in combination with the cellulose 
ethers. More specifically, etboxylated nonionic surfactants of the type 

R''(OCH 2 CH ? V : OCH 2 CH 2 OH 

wherein R" is alkyl or alkenyl or alkyl benzene and x is an integer, all as defined 
10 above, axe useful herein as the compatibilizing surfactant. Specific, non-limiting 10 
examples of such nonionic surfactants include the following: n-C, B {EO)„ n*Ci S {EO) t ?> 
a-C„(EO) 13 , n-C 10 (EO) 18 , n-C i: (EOk, n-C 15 (EO) 30 , sec-Cio(EO) 9 , sec-C 1; (EO) 12 , 
scc-C^EOk, scc-Ci„(EO) 3 >, decyl benzene (EO),^ dodecyl benzene (EO) l5 and 
tetradecyl benzene (EO)». 

15 The foregoing pure nonionic surfactants, and mixtures thereof, are all useful l> 

herein. However, it will be recognized that such pure materials are relatively expensive 
to prepare, in that they involve separation of pure alcohol or alkyl benzene phenol 
precursors, followed by ethoxyktion and a second separation procedure to secure the 
pure compounds. For economic reasons, therefore, it is mote preferred to use 
20 mixtures of such materials, and such mixtures are suitable for use herein when 20 
"stripped" of substantial all of the lower ethoxylates and unreactcd alcohol or alkyl 
phenol precursor* commonly present in such mixtures. For example, mixtures of 
alcohols such as die tallow alcohols or coconut akohob can be etboxylated to an 
average degree of about 9—12. The resulting product wtD contain some of the 
25 shorter-chain ethoxylates, such as die triethoxynte, hexa-etboxylate, and the like, as 2: 
well as some unreactcd alcohol These shorter-chain materials ate more volatile than 
the desired longer-chain ethoxylates and can be substantially removed from die reac- 
tion mixture by distillation or other well-known separation techniques. The resulting 
"stripped" nonionic mixture is thereby enriched in die desirable longer-chain ethoxy- 
30 lates and is p re ferr ed for use herein. 31 
As can be seen from die f orego ing, a variety of etboxylated materials, even those 



having a degree of ethoxybuon of up to 30, and higher, are useful as the com- 
parihtli7ing nonionic surfactant in the manner of the present invention. It will be 
recognized that it is highly desirable that all surfactant components present in a 
35 finished det erg ent formulation contribute to the detergtncy power thereof. Moreover, 3: 
it is well-known that certain e tb ox yla ted nonionic surfactants are particularly useful 
for removing oily soils from synthetic fabrics such as polyesters, whereas other non- 
ionic surfactants are not For this reason, it is highly pteferr e d herein to select nonionic 
surfactants which not only compatftnlize the anionic surfactant with the soil release 
40 ether, but also contribute in a significant way to die overall detergency performance 4" 
of die finished composition. In general terms, die Ci^ — Qs (EO), to (EO) 32 ethoxylates 
are preferr ed berem, inasmuch as they are both useful compatibilizing agents and 
detersive surfactants. 

More particularly, the preferred, detersive compatibilizing surfactants herein 
45 comprise die condensation product of po l y ethy lene oxide containing from about 9 4 
to about 12 ethylene oxide moieties with primary and secondary Q, to C 14 alcohols 
and alkyl phenols wherein the alkyl substituent contains from about 6 to about 9 
carbon atoms. The alcohol ethoxylates are more preferred herein than die alkyl phenol 
ethoxylates, from the standpoint of cost and biodegradability. 
50 Specific, but not limiting, examples of such preferred, detersive compatibilizing 5 

nonionic surfactants herein include: n-C 2o (EO),; "stripped" Q- 10 alcohol (EO)* as 
"Dobanol" (a Trade Mark) 91—8 Shell; "DobanoT 91—12; and Neodol 01 E 12 
(Qo-n akohol avg. 12 EO groups, Shell). 

Sofl Release Ether Component 

55 The soil release component herein comprises etherified cellulose; The basic 5 

structure of die cellulose ethers used in the present compositions can be depicted as 
follows, wherein n is an integer in die range of from about 100 to about 10,000, 
and wherein R' represents alkyl, hydroxyalkyl, or mixed alkyl and hydroxyalkyl sub* 
sdtuents, as described herein after and having a DS alkyl theoretical value 

60 as described hereinafter. Useful alkyl groups include methyl, ethyl, propyl, butyl, 6 
pentyl, isobutyl, hexyl and nonyl. Preferred alkyl groups include methyl, ethyl, propyl 
and butyl, with methyl being most preferred from the standpoint of cost, ease of 
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manufacture and performance. Preferred hydroxyalkyl groups include hydroxymethyl, 
hydroxyetbyl, hydroxypropyl and hydroxybutyl, with hydroxybutyl being most pre- 
ferred. Highly preferred, commercially available materials have R as matures of 
methyl and hydroxybutyL 
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Processes for preparing the cellulose ethers are known and form no part of this 
invention. Briefly, when preparing the alkyl cellulose ether soil release agents employed 
in the present compositions, the hydroxyl groups of the anhydroglucose units of 
cellulose are reacted with an alkylating agent, thereby replacing the hydrogen of the 
hydroxyls with alkyl substituents. The number of substituent alkyl groups can be 
designated by weight percent, or by (be average number of alkyl (i.e., as alkoxyl) 
groups on the anhydroglucose units, Le^ the Degree of Substitution (DS) alkyL If all 
three available positions on each anhydroglucose unit are substituted, the DS alkyl 
three (3); if an average of two — OH's are substituted, the DS 



alkyl is designated two (2), etc. Similar nomenclature is used to define the hydroxy- 
alkyl and hydroxyalkyl alkyl cellulose ethers employed herein. When describing the 
hydroxyalkyl alkyl celluloses, the degree of substitution of both substituent types is 
set forth. 

Commercial processes for preparing alkyl cellulose ethers involve, for example, 
simply combining the desired alkyl halide, e^., methyl chloride, with a cellulose feed 
stock of the type disclosed hereinafter under alkaline conditions. (It is to be under- 
stood that the alkyl halides used to prepare the cellulose soil release agents herein 
can contain minor amounts of alkyl halides other than that selected. The resulting 
cellulose ethers may contain very minor proportions of mixed alkyl groups. This is not 
imp o rtan t to the invention herein.) Such a process results in a DS alkyl below 2, 
and most generally a DS alkyl of about 1 J. 

Higher DS alkyl cellulose ethers can be prepared by the exhaustive alkylation of 
cellulose using an alkyl halide, e.g., methyl chloride, and caustic, preferably sodium 
hydroxide, in a pressure vessel in the manner well known in the an for ptQHring 
die lower DS alkvl cdhdosics. However, the alkylation procedure can simply be 
repeated and continued until die higher DS materials are secured. In either case, the 
progress of the alkylation reaction can be monitored by periodically sampling the 
reaction product and determining the degree of alkoxylation by various means well 
known in the art* 

The exhaustive alkylation procedure herein results in the formation of cellulose 
ethers having a DS alkyl in the range of about 1.7 to about 3.0 (theoretical maximum). 
One class of highly pi e fcir c d alkyl cellulose ethers herein has group R' as methyl 
and is characterized by a DS methyl in the range of about 2.0 to about 2.7. 

The manufacture of the hydroxyalkyl alkyl cellulose soO release agents used 
herein is also carried out using well-known procedures. In a typical method, a cellu- 
lose feedstock is swelled with caustic soda solution to produce alkali cellulose, which 
is then treated with an alkyl halide (preferably methyl chloride) and an alkylene oxide 
(preferably butyfene oxide). The DS alkyl and DS hydroxyalkyl of the resulting 
cellulose ether can be varied, depending on the reaction stoichiometry and reaction 
times and temperatures used, all in well-known fashion. 

Similarly, hydroxyalkyl ceQulose ethers can be prepared by reacting cellulose 
feedstocks with an alkylene oxide and caustic, usually at elevated temperatures and 
pressures, in the manner known in the art. 

Hie ceOubse feedstocks used to prepare the soil release ethers herein can be, 
for example, wood pulp or cotton llnters. Hie harsh alkaline conditions of die 
etherification reaction commonly reduce die degree of polymerization (integer n in the 
foregoing formula) to 100—2000. This is of no substantial consequence to the present 
invention. 

Representative, non-liimting examples of cellulose soil release agents used herein 
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are as follows: methyl cellulose DS methyl 1.5; ethyl cellulose DS ethyl 12; methyl 
ethyl cellulose DS methyl 1.0, DS ethyl 0.7; bydroxyethyl cellulose cellulose DS 
bydroxyethyl 12; hydroxvpropyl cellulose DS hydroxypropyl 1.5; methyl hydroxys 
ethyl cellulose DS methyl 1.5, DS bydroxyethyl 0.1; methyl hydroxycthyi cellulose 
5 DS methyl 1.5, DS bydroxyethyl 0.5; and butyl cellulose DS butyl 1.5. 5 
The cellulose ethers employed herein are water-soluble and are characterized by 
a negative temperature coefficient of solubility. Being polymeric, and having the 
potential for inter-molecular association by virtue of their side-chain substituents, the 
cellulose ethers herein increase die viscosity of aqueous solutions, especially when 
10 present therein in concentrations of about 2%. The solution viscosity of the l( 
cellulose ethers is unimportant when preparing granular detergent compositions, 
inasmuch as they are ultimately present in the aqueous laundry bath in such small 
concentrations. However, when preparing liquid detergent compositions in the 
manner of the present invention the solution concentration of die soil release ether is 
15 high enough that viscosity can be a problem. For example, it is desirable to provide , | 
liquid detergent compositions which are readily pourabk and measurable, and which 
are not of a gelatinous or synipv consistency. When preparing such liquid detergent 
compositions, it is preferred to select a cellulose ether of the foregoing type having a 
solution viscosity below about 250 ccntipoise (cps). Preferably, the solution viscosity 
20 of the cellulose ethers employed in die liquid detergent compositions prepared accord- 2 
ing to the present invention lies in the range from about 20 cps to about 200 cps 
(measured as a 2% wt. aqueous solution at 32°Q. 4 . t _ 

It is to be uttkrstood that by selecting the narrow cut of surfactants as disclosed 
herein die soil release efficacy of detergent compositions containing substantially all 
25 soil release ethers of the type disclosed above is optimised in die general maimer 25 
disclosed in the Figure. That is to sav, the select surfactants employed herein interfere 
much less with die inherent soil release properties of the cellulose ethers (as measured 
by deposition on fabrics from pure distilled water) than do other members of the 
surfactant class falling outside the recited range. However, this is not to say that all 
30 soQ release ethers are equivalent in their soil release performance on fabrics, especially 30 
polyester and polyester/cotton blends. Certain ceUukoe ethers inherently provide less 
of a soil release benefit than do others, even when applied to fabrics from distilled 
water in the absence of interfering surfactants. For example, certain hydroxypropyl 
cellulosics are inherently poorer in their soil release performance, even when applied 
35 to fabrics from an aqueous medium in the absence of any surfactants, than the methyl 
hydroxybutyi rrifak mre applied in similar fashion. This difference in performance 
naturally carries over to compositions cootammg the surfactants disclosed herein. 
Accotdingiy, to provide optimal soil release peifotnuoce it is preferred to choose 
certain of the herein-disclosed soil release ethers for use in combination with the 
40 disclosed select group of surfactants. , 

Moreover, it has now been found that, while die soil release performance of any 
of the cdluUsfo is better when used in combination with die preferred surfactants 
disclosed herein than with those falling outside the class, performance is detrimentally 
affected by fabric finishes. However, it has been discovered that certain cellulosics 
45 function well, even on finished polyester/cotton fabrics. Accordingly, it is now 
possible to describe highly p re fer red, robust cellulose ethers which are suitable for use 
m combination with the select group of surfactants to impart soil release properties 
to both polyester and finished and unfinished blend fabrics. 

Referred alkyl cellulose ethers herein are the C to Q alkyl ethers, especially 
50 methyl, having a DS alkyl of from 1.0 to about 3.0. Alkyl ethers having a DS alkyl of 
from about 1.3 to about 2.0 are commercially available and are especially useful 
members of this class of soil release ethers. 

Pief crie d hydroxyalkyl cellulose ethers herein ate the hydroxymethyl, bydroxy- 
ethyl, hydroxypropyl and hydroxybutyi ceDubsics having a DS hydroxyalkyl of from 
55 12 to 2.9, more preferably 1J to 1.7. As a class, the hydroxyalkyl cellulosics are 
somewhat lower in soil release performance than the alkyl or mixed hydroxyalkyl alkyl 
cellulosics. Nevertheless, these materials are useful herein and offer die advantage 
of somewhat higher water solubility than the other classes of cellulosics, with attendant 
advantages in liquid formulations. ..... ^ 0 L , tB . c 

60 The hydroxyalkyl alkyl cellulosics, emdaUy those having a DS hydroxyalkyl of 

at least about 0.01 and a DS alkyl of at least about 1.0, preferably a DS alkyl from 
1.3 to 2.5, form an especially preferred class of soil release ethers herein bom the 
standpoint of their inherently good soil release performance. Many such materials are 
commercially available. 

65 Preferred hydroxyalkyl alkyl cellulosics are those wherein the DS hydroxyalkyl is 
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at least 0.05, the DS alkyl is at least 1.0 and the total DS (alkyl + hydroxyalkyl) is at 
least 1.05, mare preferably at least 1.5. Hydroxyalkyl alkyl cellulosics wherein the 
alkyl group is Q— C especially methyl, and wherein the hydroxyalkyl group is 
hydroxymethyl hydroxyethyl, hydroxypropyl or hydroxybutyl, are especiaUy preferred. 
5 When preparing robust detergent compositions suitable for use on either finished 5 

or unfinished fabrics, especially polyester/cottons it is preferable to select cellulose 
ether from either die alkyl or hydroxyalkyl alkyl classes set forth above. The most 
robust alkyl cellulose ethers are those having a relatively high DS alkyl, in the range 
of 1.7 to 2.7. These high DS alkyl cellulosics are readily prepared by the exhaustive 

10 alkylation procedure set forth above. Methyl cellulose ethers characterized by a DS 10 

methyl in the range of 1.8 to 2.2 are readily available and especially preferred in the 
present compositions. 

Robust hydroxyalkyl alkyl cellulosics also fall within the more highly substituted 
members of this class, especially with regard to their DS alkyl. Preferred among this 

15 class are those cellulosics having a DS alkyl in the range of 1.7 to 2.7, especially 1.8 to 15 
22 y with methyl being die preferred alkyl subsutuem. The DS hydroxyalkyl in this 
preferred class of cellulosics is less critical than the DS alkyl, and falls within a 
range of 0.01 to 1.0, most preferably 0.06 to 1.0. Hydroxybutyl is the most preferred 
hydroxyalkyl subsdtuent 

20 Especially preferred herein is methyl hydroxybutyl cellulose, DS methyl avg. 20 

1.8—2.2, DS hydroxybutyl avg. 0.08, available under the Trademark "MethoceF HB. 
Other preferred ethers include ethyl hydroxyethyl cellulose DS ethyl 1.7, DS hydroxy- 
ethyl 0.9; and methyl hydroxyethyl cellulose DS methyl 1.7, DS hydroxyethyl 0.09. 
As disclosed hereinabove the solution viscosity of the cellulose ethers is not 

25 critical to their performance. However, this parameter, used in combination with the 2 

DS alkyl and DS hydroxyalkyl, does help further specify the highly preferred, robust 
cellulosics herein. The solution viscosity (2% aqueous) of these cellulosics lies in the 
wide range of about 100 cps to 25000 cps, more particularly 400 cps to 15000 cps. 
It is to be understood that the common anionically substituted cellulosics, e.g., 

30 carboxymethyl cellulose, do not fall within the definition of cellulose ethers herein. 3 
Such anionic cellulosics are not contemplated for use as die soil release ether com- 
ponent herein, but can be present in minor quantities in the instant compositions for 
their known performance benefits as sofl suspending agents, carriers and thickeners. 

Detergency Builders and Adjuncts 

35 The instant compositions can optionally contain all manner of detergency 3 

builders commonly taught for use in detergent compositions. The detergent com- 
positions herein can contain from 0% to 70% by weight, preferably from 15% to 
65% by weight, of said builders. Useful builders herein include any of the conven- 
tional inocganic and organic water-soluble builder salts, as well as various water- 

40 insoluble and so-caQcd "seeded" builders. 4 
Inorganic detergency builders useful herein include, for example, water-soluble 
phosphates pyrophosphates, orthophosphates, polyphosphates, polyphosphonates, 
carbonates, polyhydroxysulfonates, silicates, polyacetates, carboxylates, polycarhoxyl- 
ates and mpriiw**. Specific examples of inorganic phosphate builders include v v jm 

45 and potassium tripolypbosphates, phosphates, and hexametaphosphates. The poJy^nos- 4 
phonates specifically include, for example, the sodium and potassium salts of 
ethylene diphosphoiiic acid, the sodium and potassium salts of ethane 1 -hydroxy- 1,1- 
dipbosphonic acid and the sodium and potassium salts of ethane-1 ,1,2 -triphosphoric 
ftcki. Examples of these and other phosphorus builder compounds are disclosed in 

50 VS. Patents 3,159,581; 3,213,030; 3,422,021; 3,422,137; 3,400,176 and 3,400,148. 5 
Sodium tripolyphosphate is an especially preferred, water-soluble inorganic builder 
herein. 

Non-phosphorus containing scquesrrams can also be selected for use herein as 
detergency builder. 

55 Specific examples of non-phosphorus, inorganic builder ingredients include 5 

water-soluble inorganic carbonate, bicarbonate, and silicate salts. The alkali metal, e.g., 
sodium and potassium, carbonates, bicarbonates, and silicates are particularly useful 
herein. 

Water-sotubk, organic builders are also useful herein. For example, the alkali 
60 metal, a*™ f"*f""™ and substituted ammonium polyacetates, carboxylates, polycarb- 5 
ox ylaie s and polyhydroxysulfonates ate useful builders in die present compositions and 
processes. Specific examples of the polyacetate and polycarboxylatc builder salts 
inJud* sodium, potayf tlfgt j lithium, ammonium and substituted ammonium salts of 
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etbylenediamtnetetraacetic acid, niirilotriaceric acid, oxydisuccinic acid, mellitic acid, 
other benzene polycarboiylk adds, and citric acid. 

Highly preferred tion-phosphorus builder materials (both organic and inorganic) 
herein include sodium carbonate, sodium bicarbonate, sodium silicate, sodium citrate, 
5 sodium oxydfeuccinate, sodium mellitate, sodium nitrilotriacetate, and sodium ethylene- 

diamine tetraacetate, and mixtures thereof. 

Other highly preferred organic builders herein are the polycarboxylate builders 
set forth in U.S. Pat£ it 3308,067, DkM- 

Examples of such materials include the water-soluble salts of homo- ami 
10 co-polymers of aliphatic carboxylk adds such as maltic acid, itaconic acid, mesaconic 

acid, fumaric add, aconitic acid, citraconic acid and methylmalonic acid. 

Additional, preferred builders herein include the water-soluble salts, especially 
die sodium and potassium salts, of carboxymethykwymatonic, carboxymcthyloxy- 
succinic, ciVcydohexanebezacarboxylk:, ds-cydopentanetetracaiboxylic and phloro- 
15 glurinol trisulf onic adds. . . ... 15 

Sodium nitrilotriacetate is an especially preferred, water-soluble organic builder 

herein* ...... 

Another type of detergency builder material useful in the present compositions 

and processes comprises a water-soluble material capable of forming a water- 
20 insoluble reaction product with water hardness cations in combination with a crystal- 20 

liatkm seed which is capable of providing growth sites for said reaction product. 

"Seeded builder'* compositions arc disclosed in British Patent Spcdfication No. 

1,424,406. . 

More particularly, the seeded builders useful herein compose a crystallization 
25 seed having a i"?™™™ partkle dimension of less than 20 microns, preferably a 25 

particle diameter of from about 0.01 micron to about 5 microns, in combination with 

a material capable of forming a water-msohibfe reaction product with free metal 

loos* 

Many builder materials, eg., die water-sohibfc carbonate salts, precipitate water 
30 hardness cations, thereby performing a builder runctwo. Unfortunately, many of die 
precipitating builders used in detergent compositions do not reduce the free metal 
ion content of laundry baths quickly, and such builders only compete with the 
organic detergent and die soil for die free metal ions. The result is that while some 
of the free metal ions are removed from the solution, some ions do react with die 
35 organic detergent and the soO, thereby decreasing the detersive action. The use of 35 
the crystallization seed quickens die rate of preeici'ation of die metal hardne s. thereby 
removing the baldness ions before they can adversely affect the detergency perform- 



30 



By using a material capable of forming a water-insoluble product with free metal 
40 ions in combination with a crysalhzatjon seed, die combined free metal ion concentra- 40 
tion of an aqueous hundering liquor can be reduced to less than 0.5 grains of hardness 
within about 120 seconds. In fact, the preferred seeded builders can reduce the free 
metal hardness to less dura 0.1 grams/gallon within 1 about 30 seconds. 

Preferred seeded builders consist of: a water-soluble material capable of forming 
45 a reaction product having a sohibflity in water of less than about 1.4x10-' wt.% (at 45 
25 e C with divalent and polyvalent metal ions such as calcium, magnesium and iron; 
and a crystallization seed (0.001— 20 micron diameter) which comprises a material 
which will not completely dissolve in water within 120 seconds at 25°C 

Specific examples of materials capable of fonning die water-insoluble reaction 
50 product delude the water-soluble carbonates, bicarbonate*, sesquicarbonates, sjheatts, 50 
duminates and oxalates. The alkali metal, especially sodium, salts are preferred tor 

convenience and economy. ...... „, ,„i 

The crystallization seed employed in such seeded builders xs preferably selected 
from the group consisting of calcium carbonate; cakium and magnesium oxalates; 
barium sulfate; cakium, magnesium and aluminum silicates; calcium and magnesium 55 
oxides; calcium and magnesium salts of fatty acids having 12 to 22 carbon atoms; 
cakium and magnesium hydroxides; calcium fluoride; and barium carbonate. Specific 
examples of such seeded builder mixtures comprise: 3:1 wl mixtures of sodium 
carbonate and calcium carbonate having a 5 mkron parride diameter; 2.7:1 wt. 
60 mixtures of sodium sesqutcarbonate and cakium carbonate having a particle diameter 60 
of 0.5 microns; 20: 1 wt, mixtures of sodium sesquicaibonate and calcium hydroxide 
having a partkk diameter of 0.01 nncron; and a 3:3:1 wt. mature of sodium 
carbonate, sodium aluminate and calcium oxide having a paruck diameter of 5 
microns. - . . « 

65 A seeded builder comprising a mixture of sodium carbonate and calcium carbonate 55 
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ST^SHK SH&o? !#«45. to R. A. Bauman. 

abo be piaent as a co mp onent of Ac instant detergent conqw»wua, 

^En^'e^Sfly tr*rmaQy P"***^ »■« "P 1 ** used 
- 1 ^^^^^mTcin be dry-mixed in die ampostoocs benan. 
" ^^S^^^d^ Sift^an be usedbfilkrs for the granular composi- 
ric^^Srf wl^ ^d^S^l^tures (especially 20 :1 to 10: Iwt. water/ 
X.S'S^^^^m for liquid competitions comprising die surfactant 
and toil release ethen disclosed herein. 

Product Testing . . 

t- -fe-j. efficacy 0 f die compositions herein is tested using a typical, hard 
tn J^Ua^Fdirt? motor SltE Dirty Motor (Ml (DMO) removd test is 
to remove, greas> »»£™™y J™"", imnDer Fabric swatches (polyester or polyester/ 
«^ «* ^jSLlJSr?? £»era STcinnS detersive levelsV 200 ppm) of 
SSd^r^^^sXtS^i in combination with a "tymcal" 
S^ScrrXrnT^ P^rTsoSium triphosphate, 250 ppm socUums^ 

r P refaa^rSr^ g^rnetricaDy with control swatches (no soil release polymer 

""X'Uo test carried out in the presence of surfactant, builder and electrolyte 
- J«^^^i^^r^ bu«lry conditions involving fabrics heavily so&rf 
is teprcsentative of E^^f^rSrSSaKs ^ ^ compositions comprising the 
^Sfied^niSc-SoSc ^xtu^Sd^UuIosc etErs impart subsanriaUy 
^^Se^Sb^Ttor^th^ do similar cornposinons without the non- 

^ThffXwing examples are typical of the detergent compositions of tnisinven- 
*~ IS ««^cLirendea to be limiting thereof. The granular compositions are con- 

SSdMi fashion to provide homr«eiieous ^^^oJ^^. 
I^«Lf^Mnr ><* tWafter added to the granules. The liquid compositions are pre 
^^^^^SoWin a liquid^arricr, which is typically water or water- 
^^(S^S^SS. isoprSSnoI) mmures Preferred liquid earners are 

^^^Knl^ at 1 cup to 1.5 cup levds 
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in a laundry bath of 15—20 gallons («* 0.12% concentration). The liquid com- 
positions are typically used at 025 to 0.5 cup levels. Typical concentrations of sur- 
factant in the laundry bath are ca. 200 ppm (U.S., top-loading machine); builder 
concentration is ca. 600—800 ppm; sou* release ether concentration is ca. 12 ppm— 50 
ppm. More or less of the compositions can be employed, according to the desires of 
the user, depending on fabric and soil toads. In general, the compositions are used 
at a surfactant: fabric weight ratio of 0.005 : 1 to 0.010: 1. m . 

From the foregoing, it is understood mat the nomomc/amomc surfactant 
mixtures herein are formulated to overcome the iricompaubilits problem resulting 
from interactions between the cellulose ethers and the anionic surfactants. It will be 
appreciated that, even though the nonionk substantially overcomes this problem, it is 
preferred herein to avoid the use of extremely high concentrations of anionic sur- 
factants with extremely low concentrations of cellulose ethers. Accordingly, me 
compositions herein are preferably formulated to provide a weight rano of anionic 
surfactant: cellulose ether in range from 5 : 1 to 100: 1, most preferably 10: 1 toJO: 1, 
thereby avoiding "swamping*' die nonionic compaubilizing surfactant and interfering 
with the cellulose ether. 

EXAMPLE I 

A phosphate-built granular detergent composition is as follows: 

Itmedient % 
Cn 8 alkyl benzene sulfonate sodium salt* 15.0 

n-Q^EO). \l 

"MethoceT HB 15000** Jj» 
Sodium tripcJypoosphare fif" 

Sodium sihW (water-rfubk) JfjJ 

Sodium sulfate Jr~ 

Minors (perfume, optical brighteners, water, etc) Balance 

•Comprising Co— C» mized alkyl benzene sulfonates, avg. alkyl chain length 
11.8 

••Methyl hydroxyburyl cellulose; DS methyl ca. 2; DS hjdroxybutyl ca. 0.08; 
2% solution viscosity 15000 centipoise; available from Dow Chemical. 

The coinposition of Example I b prepared by ^ray^rving an <™gj£ 
mix cc«taimnganiD«ied^ (except the QofO), and MeAoceT HB 1 HMO) je. form 
granules. The granules are then sprayed with the C.(EO). and the Methocel Ho 
15000 is added to the composition as a dry admix. 

The coinposition ofExample I is used at a concentration of 0.12% (wt) m an 
aqueous laundry bath k> bunder fabrics. The composition provides good overall oily 
nnd particulate sofl detergency performance and the fabrics are provided with an oily 
sou* release finish (DMO test). 

EXAMPLE II . 
A highly built detergent composition containing enzymes and especially adapted 
to European hundering conditions is as follows: 

Ingredient °^%iV^ 
d, , linear alkyl benzene sulfonate, sodium salt ZO-» 
TaUowalkyl sulfate sodium sab 5-JJ 
Mixed trilowakahol ethoxylate >.o 

"Memocel" HB 15000 }•£ 
Sodium tripolyphosphate ««» 
Enzyme** _"- 5 
Minors (optical bleach, water, perfume, etc) Balance 

Tallow-based alcohol ethoxylated to an average 20 ^^J^.™^ 
str^Tremove substantially all shorter ethoxylatts g}*™** tloohob 
"Proteolytic enzyme from Tkermoaemmyces Vulgaris ATCC 15734. 



The granular composition of Example II is prepared in the J?*™ 
of ExSpftwith TdTSryme being added to the sprayed (P«°ute » JjadmuL 

T^OTposition of Example II is used at a coKenrrtoon of 0-24% (wc) ma 
front-kldmgaunmtic washer? avg. water temperature 90°C, to launder a nnxed 
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load of finished and unfinished polyester and polyester/cotton fabrics. The fabrics 
are provided with a uniformed «^f^ uMtgta ~. HR , 5000 fe replaced by an 

me** 1.0, D? Ayl 6.5; respectively, and excellent sofl release finishes are 
secured. 

EXAMPLE III ^ oc 

A detergent composition containing a non-phosphorus detergatcy butder is as 

follows: 

Ingredient % (Wt > 

" TcSdecy&enzene sulfonate, sodium salt IJ'J 

Sulfated taDowakobol (EO% jq 

"Metbocel" HB 15000 j j 

NeodoUiE t »* . ^ . 25-0 

Nitrikxriacetate, tnsodium salt 100 

Soluble sodium silicate 35 0 

Sodium sulfate Balance 
Minors 

♦As defined above. 

„,Jl^.r^ZT!hJkter c<*i«isbt hydruai w*e A piracies (<* 1 o*n» 



are secured. EXAMPLE IV 

A liquid detergent composition cooounmg die cellulose sou-rekase ethers is as 
follows: 

% (WL) 

Ingredient sulf orate, triethanobixniiofuuin salt 

"Methoccr HB 15000 .J J 

TnetXxaoolaUnioe jq q 

Ethyl alcohol Balance 
Water 

-IHe composition of Example IV is P^P^^y**^*' S^^^ 
^J^J^r^Ld at fbel/?oip level in a standard top-loading washing mac^ 
gS^^^X^ whfle concur^ imputing . soil release 
finish 10 polyester and polyester/cotton durable press fabrics. 

WHAT WE CLAIM IS:— . . 

k^S^S^^SS^'^ surfactant component comprising a 
wJltabk «u^c surf ac^rSch is an alkyl sugate, alkTe^ 
~^^5in***h*r cntfAmtc or alkvi benzene sulfonate, or a mixture thereof, 

SnT^ • nta'sohble oomooic sucfeom , « » Jf^fSf? 



ips, said 
to 



1:1; (b) from 0.1% to 3% 
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fiom the croup consisting of alkyl cellulose ethers, hydroxvalkyl cellulose ethers and 
hydroxvalkyl alkyl ceUulose ethers; (c) from 0% to 70% by weight of a detergency 
builder component; and (d) the balance of the composition comprising detergency 
ad iti net materials and earners. . 

2. A composition according to claim 1, characterized by a weight ratio of anionic 5 
surfactant: soil release ether component in the range of from 5 : 1 to 100: 1. 

3. A composition according to Claim 1 or 2 wherein the anionic surfactant is 
selected from the group consisting of Qo-C.e alkyl benzene sulfates, C l6 --Q 8 alkyl 
benzene sXttatesTcfo-C,. alkyl sulfates, C..-Q, alkyl sulfonates, ethoxybted 
C*-cV alkyl ether sulfates ana erhoxylated Qo-Cs alkyl ethec sulfonates, or 10 

^TA^mposition according to Claim 3 wherein the anionic surfactant is selected 
from the group consisting of the alkali metal, ammonium and alkanolammoruum salts 
of C— C 8 Unear alkyl benzene sulfonates, and mixtures thereof. . , . 

srA^mposidoniccordmg to Claim 3, wherein the anionic surfactant ,s selected 1 5 
from the groupconsisting of the alkali metal, arnrnonium, and alkanolammonium salts 
of Cu, — C, 9 alkyl sulfates, and mixtures thereof. . . . . . 

Xa imposition according to Claim 3 wherein the aruonic surfactant is selected 
from the «oub consisting of the alkali metal, ammonium and attamrfammonium salts 
of ethoxybted C-C. alkyl ether sulfates, and mixtures ^hereof. 20 

7. A composition according to any one of Claims 1—6 wherein the ^release 
ether coniponem is selected from the group consisting of methyl, ethyl, propyl and 

bU ^8 W TSn^o1Son according to Claim 7 comprising a methyl cellulose ether 
characterized by a DS methyl in the range from 1.0 to 3.O. 25 
|£a composition according to Claim 8 wherein the DS methyl is from 1.8 to 

2 ' 2 ' 10. A cornposition according to any one of Claims 1-6 ^^J*"$j£Z? 
ether conmonenth selected from the group consisting of hydroxymethyl, hydroxy 
ethyl, hyaroxypropyi and hydroxybutyl cellulose ethers. 

11 AconSoSdoo according to any one of Claims 1—6 wherein die hydroxyalkyl 
substiruent TSThyaroxyal^alkyl cellulose efcer fa ^ ^pendendy^ selected from 
hydroxymethyl, hydroityethyl, hydioxypcopyland hydroxvbutyl, andwheian the alkyl 
sutetiSem is mdepradendy selected from methyl, ethyl, propyl and butyl 

1?A compoXn according to Claim 11 wherein the hydroxyalkyl alM cellulose 35 
ether fe a n^^r^drcoryr^cellulose characterized by a DS methyl m the range 
of from 1.7 to 27^DsJydroxybutyl in 

13. A composition according to Claim 12 wherem the DS methyl of the cellulose 

ether ktaUjU ^ w 13 wherein the DS hydroxybutyl of the 

cellulose ether is from 0.06 to 1.0. 

15. A granular detergent composition according to any one of the P™*°* 
Claims comprising from 15% to 65% by weight of a water-soluble detergency 
builder 

^16. A cotnposition according to Claim 15 wherein the builder is an inorganic 
^Ta amotion according to Claim 16 wtjerrin the inorganic builder is sodium 
^?a2Sc^ 

^^^^SS^to^ ISwhexemtheorgaiuxb^issodium 
mtI ^. A composition according to any one of Claims 1—15 comprising from 15% 
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t0 65 2? ^^S^^^^aum 20 wherein the seeded builder coniprises a 55 
30 • 1 to 5 l^Simu^rf sodium carbonate and particulate caldum carbonate 
having an average panicle diameter from 0.01 microns to J nucrons. 

22 a comDosanon according to any one of Claims 1—14 composing mm 15% to 
65% by wdghfoTa^bscm^r wa«-insolubfc builder which is capable of reducing 
the hardness content of a laundering liquor. 
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